Transcriptomics and Lipidomics of the Environmental Strain Rhodococcus ruber Point out Consumption Pathways and Potential Metabolic Bottlenecks for Polyethylene Degradation.
Polyethylene (PE), one of the most prominent synthetic polymers used worldwide, is very poorly biodegradable in the natural environment. Consequently, PE represents by itself more than half of all plastic wastes. PE biodegradation is achieved through the combination of abiotic and biotic processes. Several microorganisms have been shown to grow on the surface of PE materials, among which are the species of the Rhodococcus genus, suggesting a potent ability of these microorganisms to use, at least partly, PE as a potent carbon source. However, most of them, if not all, fail to induce a clear-cut degradation of PE samples, showing that bottlenecks to reach optimal biodegradation clearly exist. To identify the pathways involved in PE consumption, we used in the present study a combination of RNA-sequencing and lipidomic strategies. We show that short-term exposure to various forms of PE, displaying different molecular weight distributions and oxidation levels, lead to an increase in the expression of 158 genes in a Rhodococcus representative, R. ruber. Interestingly, one of the most up-regulated pathways is related to alkane degradation and β-oxidation of fatty acids. This approach also allowed us to identify metabolic limiting steps, which could be fruitfully targeted for optimized PE consumption by R. ruber.